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(57) ABSTRACT 

An air cleaner and an exhaust pipe insulator attaching 
structure for a vehicle engine. The air cleaner on a rear side 
of the engine includes an air cleaner element disposed in an 
upper portion inside an air cleaner case. An air cleaner 
intake-air duct is inserted into the air cleaner case obliquely 
from above, and then is curved inside the air cleaner case 
and extended up to directly underneath the air cleaner 
element. An exhaust duct provided at a front side of the 
engine is provided With an arc-shaped heat insulator struc 
ture. An attachment member includes a curved arc-shaped 
contact portion and attachment portions formed on an out 
Ward side of the arc-shaped contact portion in a radial 
direction. An inner-peripheral face of the arc-shaped contact 
portion of the attachment member is brought into contact 
With an outer-peripheral face of the exhaust duct, and held 
in place by a band member. 

22 Claims, 8 Drawing Sheets 
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EXHAUST PIPE INSULATOR ATTACHING 
STRUCTURE FOR SADDLE-RIDING 

VEHICLE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

The present application claims priority under 35 U.S.C. § 
119 to Japanese Patent Application No. 2003-102130 and 
Patent Application No. 2003-102126, both of Which Were 
?led on Apr. 4, 2003, the entire contents of Which are hereby 
incorporated by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an air cleaner and exhaust 
pipe insulator attaching structure for a saddle-riding vehicle 
and, more particularly, to improvement in the appearance 
thereof. 

2. Description of Background Art 
Concerning air cleaners for saddle-riding vehicles, there 

is one in Which an air cleaner element is disposed in an upper 
portion inside an air cleaner case, and an air cleaner intake 
air duct is inserted into the air cleaner case linearly and 
obliquely from above and is opened toWard a comer portion 
betWeen a bottom Wall portion and a side Wall portion inside 
the air cleaner case (for example, Japanese Unexamined 
Patent Publication No. 2001-280204) 

In the air cleaner described above, since the air cleaner 
intake-air duct is inserted into the air cleaner case linearly 
and obliquely from above, the length of the air cleaner 
intake-air duct cannot be made long. As a result, there has 
been a problem that the air-intake ef?ciency to bring out 
optimum engine characteristics cannot be obtained in a 
saddle-riding vehicle in Which importance is placed espe 
cially on loW-to-middle speed torque. 

In addition, among saddle-riding vehicles and the like, 
there are some Which have an exhaust pipe exposed outside, 
in Which case a heat insulator is attached, as needed, to such 
exposed part of the exhaust pipe. As a technique relating to 
such a heat insulator attaching structure for a vehicle exhaust 
pipe, there is one in Which an arc-shaped step portion 
protruding to an inner-peripheral face side is provided on a 
heat insulator curved into an arc shape; an inner-peripheral 
face of this arc-shaped step portion on the heat insulator is 
brought into contact With an exhaust pipe of a vehicle 
engine; a band member is put around outer-peripheral faces 
of the arc-shaped step portion and of the exhaust pipe; and 
an attachment member is fastened to the exhaust pipe With 
the band member (for example, Japanese Unexamined 
Patent Publication No. 2001-123829) 

In the structure disclosed in Japanese Unexamined Patent 
Publication No. 2001-123829, arc-shaped step portions are 
provided on a heat insulator, and band members are put 
around outer-peripheral faces of these arc-shaped step por 
tions and of an exhaust pipe. Accordingly, the step portions 
on the heat insulator and the band members put around these 
step portions are exposed outside, and therefore there has 
been a problem that this structure does not provide a good 
appearance. Moreover, since the step portions on the heat 
insulator are in direct contact With the exhaust pipe, there 
also has been a problem that these step portions are affected 
by heat, Which easily generates rust and the like on a front 
face side of the step portions. 
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2 
SUMMARY AND OBJECTS OF THE 

INVENTION 

Therefore, objects of the present invention include pro 
viding an air cleaner for a saddle-riding vehicle in Which the 
length of an air cleaner intake-air duct can be made long and 
the air-intake efficiency to bring out optimum engine char 
acteristics can be obtained, and also providing a heat insu 
lator attaching structure for a vehicle exhaust pipe Which can 
improve the appearance and reduce the in?uence of heat on 
a heat insulator. 

In order to achieve the objects mentioned above, a ?rst 
aspect of the present invention provides an air cleaner 
element Which is disposed in an upper portion inside an air 
cleaner case and Which has an air cleaner intake-air duct 
inserted into the air cleaner case obliquely from above, 
curved inside the air cleaner case and extended up to directly 
underneath the air cleaner element. 

Since, as described above, the air cleaner intake-air duct 
is inserted into the air cleaner case obliquely from above, 
and then curved inside the air cleaner case and extended up 
to directly underneath the air cleaner element, it is possible 
to make the length of the air cleaner intake-air duct long. 

According to a second aspect of the present invention, the 
entire of an opening portion of the air cleaner intake-air duct 
inside the air cleaner case is opposed to a side Wall face of 
the air cleaner case. 

Since, as described above, the entire opening portion of 
the air cleaner intake-air duct is opposed to the side Wall face 
of the air cleaner case, the air introduced into the air cleaner 
case from the opening portion of the air cleaner intake-air 
duct Will be discharged toWard the side Wall face of the air 
cleaner case and accordingly Will not easily raise Water, mud 
and the like accumulated in a bottom Wall portion of the air 
cleaner case. 

According to a third aspect of the present invention a 
drain port is provided in a bottom Wall portion of the air 
cleaner case, at a position upstream of the opening portion 
in the direction of an air ?oW at the opening portion of the 
air cleaner intake-air duct inside the air cleaner case. 

Since, as described above, the drain port is provided at the 
position upstream of the opening portion in the direction of 
an air ?oW at the opening portion of the air cleaner intake-air 
duct, it is possible to alloW the Water, mud and the like to 
favorably ?oW toWard the drain port by use of a steady back 
air ?oW from the air cleaner case Without the in?uence of the 
turbulence of air discharged from the opening portion of the 
air cleaner intake-air duct When the air hits the air cleaner 
case. 

According to a fourth aspect of the present invention a 
structure is provided in Which a heat insulator With a 
cross-section orthogonal to an extending direction thereof 
being curved substantially into an arc shaped, is attached to 
an exhaust pipe of a vehicle engine so as to alloW distance 
therebetWeen, characterized in that an attachment member 
including a curved arc-shaped contact and the attachment 
portion formed on an outWard side of the arc-shaped contact 
portion in its radius direction so as to alloW distance ther 
ebetWeen, is attached to an inner-peripheral face of the heat 
insulator through the attachment portion; an inner-peripheral 
face of the arc-shaped contact portion of the attachment 
member is brought into contact With an outer-peripheral face 
of the exhaust pipe; a band member is put around an 
outer-peripheral face of the arc-shaped contact portion and 
the outer-peripheral face of the exhaust pipe; and the attach 
ment member is fastened to the exhaust pipe With the band 
member. 
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In this Way, the attachment portion of the attachment 
member is attached to the inner-peripheral face of the heat 
insulator curved into an arc shape, the inner-peripheral face 
of the arc-shaped contact portion formed so as to alloW 
distance from this attachment portion of the attachment 
member is brought into contact With the outer-peripheral 
face of the exhaust pipe, the band member is put around the 
outer-peripheral faces of the arc-shaped contact portion and 
of the exhaust pipe, and the attachment member is fastened 
to the exhaust pipe With this band member. Accordingly, 
since the heat insulator is attached to the exhaust pipe 
through the attachment member attached to the inner-pe 
ripheral face, that is, the exhaust pipe side of the heat 
insulator and through the band member put around this 
attachment member, the attachment member and the band 
member are covered With the heat insulator. Moreover, the 
heat insulator is attached to the exhaust pipe through the 
attachment member, thus alloWing distance therebetWeen. 
Accordingly, since the heat insulator does not come into 
direct contact With the exhaust pipe, the heat of the exhaust 
pipe becomes dif?cult to be transmitted to the heat insulator. 

According to a ?fth aspect of the present invention, 
blocking edge portions rising on the outer-peripheral face 
side from curved both-end edge portions of the arc-shaped 
contact portion, are formed in the attachment member. 

Since the blocking edge portions rising on the outer 
peripheral face side are formed at the curved both-end edge 
portions of the arc-shaped contact portion as described 
above, the rigidity of the attachment member can be 
ensured. Moreover, guided by the blocking edge portions on 
both sides, the band member is attached to the outer 
peripheral face of the arc-shaped contact portion and, at the 
same time, prevented from falling off the arc-shaped contact 
portion by the blocking edge portions on both sides. 

According to a sixth aspect of the present invention, the 
attachment portions are formed in the attachment member, 
each on the opposite side of each of the blocking edge 
portions to the arc-shaped contact portion. 
By forming the attachment portions on the opposite sides 

of each blocking edge portion relative to the arc-shaped 
contact portion as described above, the blocking edge por 
tion can be shared by portions Where the attachment portions 
are formed so as to alloW distance from the arc-shaped 
contact portion. 

Further scope of applicability of the present invention Will 
become apparent from the detailed description given here 
inafter. HoWever, it should be understood that the detailed 
description and speci?c examples, While indicating pre 
ferred embodiments of the invention, are given by Way of 
illustration only, since various changes and modi?cations 
Within the spirit and scope of the invention Will become 
apparent to those skilled in the art from this detailed descrip 
tion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention Will become more fully understood 
from the detailed description given hereinbeloW and the 
accompanying draWings Which are given by Way of illus 
tration only, and thus are not limitative of the present 
invention, and Wherein: 

FIG. 1 is a perspective vieW shoWing a saddle-riding 
vehicle to Which an embodiment of the present invention is 
applied; 

FIG. 2 is a sectional side vieW shoWing an air cleaner for 
a saddle-riding vehicle according to the embodiment of the 
present invention; 
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4 
FIG. 3 is a plan vieW in a state Where a lid is removed, 

shoWing the air cleaner for a saddle-riding vehicle according 
to the embodiment of the present invention; 

FIG. 4 is a perspective vieW shoWing a saddle-riding 
vehicle to Which a heat insulator attaching structure for a 
vehicle exhaust pipe according to an embodiment of the 
present invention is applied, Where a poWer unit and an 
exhaust pipe are illustrated in a state of sight through; 

FIG. 5 is a partly enlarged perspective vieW shoWing the 
saddle-riding vehicle to Which the heat insulator attaching 
structure for a vehicle exhaust pipe according to the embodi 
ment of the present invention is applied; 

FIG. 6 is a perspective vieW shoWing the heat insulator 
attaching structure for a vehicle exhaust pipe according to 
the embodiment of the present invention; 

FIGS. 7(a) and (b) shoW a state in Which attachment 
members are attached to a heat insulator used in the heat 
insulator attaching structure for a vehicle exhaust pipe 
according to the embodiment of the present invention, Where 
FIG. 7(a) is a plan vieW and FIG. 7(b) is a left side vieW of 
FIG. 7(a); 

FIGS. 8(a)-(c) shoW the attachment member used in the 
heat insulator attaching structure for a vehicle exhaust pipe 
according to the embodiment of the present invention, Where 
FIG. 8(a) is a plan vieW, FIG. 8(b) is a bottom vieW of FIG. 
8(a), and FIG. 8(0) is a left side vieW of FIG. 8(a); and 

FIG. 9 is a side vieW shoWing a band member used in the 
heat insulator attaching structure for a vehicle exhaust pipe 
according to the embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

A description Will be given beloW of an air cleaner for a 
saddle-riding vehicle according to an embodiment of the 
present invention With reference to the draWings. Note that 
the Words “front, rear, left, right” in the folloWing descrip 
tion indicate “front, rear, left, right” directions relative to the 
traveling direction of a vehicle When it moves forWard. 

FIG. 1 is a perspective vieW shoWing a saddle-riding 
vehicle (so-called buggy) Which is intended mainly for 
driving over rough terrain. 

This saddle-riding vehicle 11 includes Wheels 12 arranged 
at four right-front, left-front, right-rear, and left-rear comers 
of a body; a poWer unit 15 including an engine 13 mounted 
at a substantially central position of the body and a trans 
mission 14; a handlebar 16 Which is installed on an upper 
front portion of the body so as to extend in the left and right 
direction and to Which an input to control the front Wheels 
is provided; a head light unit 17 supported by the handlebar 
16; a fuel tank 18 installed in the rear of the handlebar 16; 
a seat 19 installed in the rear of the fuel tank 18; and a body 
cover 20 made of resin. Note that this saddle-riding vehicle 
11 is assumed to be of a so-called longitudinal layout type 
in Which a crankshaft (not shoWn) of the engine 13 is 
provided so as to extend in the front and rear direction. 
An air cleaner 22 according to this embodiment Which 

takes air in and supplies the air to the engine 13 after 
removing dust, dirt and the like therefrom, is disposed under 
the seat 19 of this saddle-riding vehicle 11. 
The air cleaner 22 according to this embodiment Will be 

described With reference mainly to FIGS. 2 and 3. Note that 
the left-hand side of each of FIGS. 2 and 3 corresponds to 
the vehicle front side, i.e., the engine 13 side. 
The air cleaner 22 includes an air cleaner case 29 in a box 

form. The air cleaner case 29 includes a case main body 27 
in a tubular shape With a closed bottom end and an opened 
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top, having a bottom Wall portion 24 Which has a shape, as 
seen in plan vieW, obtained by chamfering each corner of a 
quadrangle and extends substantially along a horizontal 
plane, four corner Wall portions 25a to 25d Which are 
arranged so as to stand upWards from the chamfered posi 
tions of the bottom Wall portion 24, and four side Wall 
portions 26a to 26d Which extend along the up and doWn 
direction and each interconnect adjacent ones of the corner 
Wall portions 25a to 25d; and a lid 28 Which closes the 
opened top by being placed over the top of the case main 
body 27. 
A lid spring 31 is attached to the outside of each of the 

corner Wall portions 25a to 25d of the case main body 27. 
The lid 28 is ?xed to the case main body 27 by latching the 
rid springs 31 onto an upper face of the lid 28 attached on 
the top of the case main body 27. 

Moreover, stays 32 for alloWing the air cleaner 22 to be 
supported by the body side are attached to the outside of the 
side Wall portion 260 on the rear side of the case main body 
27, and a protruding ?ake portion 33F for alloWing the air 
cleaner 22 to be supported by the body side is formed in each 
of the side Wall portions 26b and 26d on both sides in the 
vehicle Width direction so as to extend and protrude side 
Ways. 

Here, in the bottom Wall portion 24, the front area thereof 
is a bottom face portion 35 the entire length of Which in the 
vehicle Width direction extends along a horiZontal plane, and 
the rear area thereof is a slanted face portion 368 the entire 
length of Which in the vehicle Width direction extends from 
the rear end edge of the bottom face portion 35 While 
slanting so that a more rear portion is positioned at a higher 
level. 

Moreover, a drain port 37 penetrating doWnWards the 
bottom face portion 35 is formed at the center of the bottom 
face portion 35 in the vehicle Width direction. A drain tube 
38 is attached to the outside of this drain port 37. 
An exhaust-use attachment hole 40 is formed in a left area 

(one side in the vehicle Width direction) of an upper portion 
of the side Wall portion 26a disposed on the front side, that 
is, on the engine 13 side of the case main body 27. The air 
cleaner 22 includes an air cleaner exhaust duct 42 of a 
circular tube Which is inserted through the exhaust-use 
attachment hole 40 along the front and rear direction and 
attached to the exhaust-use attachment hole 40 in an attach 
ment portion 41 on its outer periphery; a cylindrical air 
cleaner element 44 attached to an end of this air cleaner 
exhaust duct 42 inside the air cleaner case 29; and a bracket 
45B attached to the side Wall 260 on the rear side of the case 
main body 27 to support the air cleaner element 44. 

Here, part of this air cleaner exhaust duct 42 outside the 
air cleaner case 29 is connected With fuel supply equipment 
46F shoWn in FIG. 1, Which is an air-intake side of the 
engine 13 and includes a carburetor or electronic fuel 
injection system. Note that the air cleaner element 44 in a 
state of being supported by the air cleaner case 29 is 
disposed in an upper portion inside the air cleaner case 29 
While taking a position Which alloWs the axis line of the air 
cleaner element 44 to extend along the front and rear 
direction. 
A bloWby gas-use attachment hole 47A is formed in an 

upper portion of the side Wall portion 26d on the left side of 
the case main body 27. The air cleaner 22 includes a bloWby 
gas pipe 49 Which is inserted through this bloWby gas-use 
attachment hole 47A and attached thereto in an attachment 
portion 48A on its outer periphery. This bloWby gas pipe 49 
is for alloWing a gas discharged from the engine 13 back into 
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6 
the air cleaner 22 in order to burn the gas, and an end of the 
bloWby gas pipe 49 is pressed against the air cleaner element 
44. 
A secondary air supply-use attachment hole 51H is 

formed in an upper portion in a left area of the side Wall 
portion 26a on the front side of the case main body 27. The 
air cleaner 22 includes a secondary air supply pipe 54 Which 
is inserted through this secondary air supply-use attachment 
hole 51H, attached thereto in an attachment portion 52A on 
its outer periphery, and further attached to an attachment 
portion 53A on the air cleaner exhaust duct 42. This sec 
ondary air supply pipe 54 is for supplying the air from the 
air cleaner case 29 to an exhaust side of the engine 13, and 
a sub-?lter 55 is attached to an end of the secondary air 
supply pipe 54 inside the air cleaner case 29. 

Furthermore, in this embodiment, an air intake-use attach 
ment hole 57 is formed in a right area (the other side in the 
vehicle Width direction) of a central portion, in the up and 
doWn direction, of the side Wall portion 26a disposed on the 
front side, that is, on the engine 13 side of the case main 
body 27. The air cleaner 22 includes an air cleaner intake-air 
duct 59 of a circular tube Which is inserted into the air 
cleaner case 29 through this air intake-use attachment hole 
57 obliquely from above and from the outside front of the air 
cleaner case 29, and attached to the air intake-use attachment 
hole 57 in an attachment portion 58 on its outer periphery. 
Here, the position of the air intake-use attachment hole 57 is 
off the position of the aforementioned exhaust-use attach 
ment hole 40, beloW and to the side. In addition, as shoWn 
in FIG. 1, an upper end of the air cleaner intake-air duct 59 
is connected With an external duct 60, and this external duct 
60 opens under the seat 19 so as to be able to take air in. 

In a state of being attached to the air cleaner case 29, part 
of the air cleaner intake-air duct 59 outside the air cleaner 
case 29 is a linear tube portion 62 Which is linear, inclined 
in the front and rear direction so that a more front portion is 
positioned at a higher level but not inclined in the vehicle 
Width direction; and part of the air cleaner intake-air duct 59 
inside the air cleaner case 29 is a curved tube portion 65 
Which is, While being inclined in the front and rear direction 
so that a more rear portion is positioned at a loWer level, 
curved in the vehicle Width direction so as to be positioned, 
inside the air cleaner case 29, at the opposite side to, that is, 
at the left side of the air intake-use attachment hole 57 
formed in the right area, and is extended up to directly 
underneath the air cleaner element 44. Here, an attachment 
portion 63 on an end of the air cleaner intake-air duct 59 
inside the air cleaner case 29 is attached to a supporting 
portion 64 provided in a standing manner on the bottom Wall 
portion 24 of the air cleaner case 29. 

Thus, an opening portion 66 Which is on the end of the air 
cleaner intake-air duct 59 inside the air cleaner case 29 and 
opens toWard the inside of the air cleaner case 29, is 
disposed at the opposite side to the air intake-use attachment 
hole 57 relative to the central axis line of the cylindrical air 
cleaner element 44 in the vehicle Width direction. Moreover, 
the central axis line of the opening portion 66 of the air 
cleaner intake-air duct 59 runs along a direction orthogonal 
to the central axis line of the air cleaner element 44 and is 
horiZontally oriented to the left. That is, the curved tube 
portion 65 of the air cleaner intake-air duct 59 is curved at 
90 degrees. Further, the entire opening portion 66 of the air 
cleaner intake-air duct 59 is opposed to a side Wall face 67 
of the side Wall portion 26d provided at the left side in a 
standing manner in the up and doWn direction. 

Furthermore, the aforementioned drain port 37 formed at 
the loWermost position in the bottom Wall portion 24 is 
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disposed on the right side of the opening portion 66 of the 
air cleaner intake-air duct 59. In other Words, the drain port 
37 is disposed at a position upstream of the opening portion 
66 in the direction of an air ?oW at the opening portion 66. 
Here, the opening portion 66 of the air cleaner intake-air 
duct 59 is disposed at a position Where the entire opening 
portion 66 overlaps the slanted face portion 368 of the 
bottom Wall portion 24 in the horiZontal direction, not 
overlapping the bottom face portion 35 of the bottom Wall 
portion 24. 

According to the air cleaner 22 of this embodiment 
described above, since the air cleaner intake-air duct 59 is 
inserted into the air cleaner case 29 obliquely from above, 
and then curved inside the air cleaner case 29 and extended 
up to directly underneath the air cleaner element 44, the tube 
length of the air cleaner intake-air duct 59 can be made long. 
Accordingly, it is possible to obtain the air-intake ef?ciency 
to bring out optimum engine characteristics in the saddle 
riding vehicle 11 in Which importance is placed especially 
on loW-to-middle speed torque. 

Moreover, since the entire opening portion 66 of the air 
cleaner intake-air duct 59 is opposed to the side Wall face 67 
of the air cleaner case 29, the air introduced into the air 
cleaner case 29 from the opening portion 66 of the air 
cleaner intake-air duct 59 Will be discharged toWard the side 
Wall face 67 of the air cleaner case 29 and accordingly Will 
not easily raise Water, mud and the like Which have been 
accumulated in the bottom Wall portion 24 of the air cleaner 
case 29. Therefore, it is possible to prevent the adhesion of 
the Water, mud and the like to the air cleaner element 44 due 
to the raising, to maintain the ?ltration ef?ciency of the air 
cleaner element 44, and thus to reduce the frequency of 
maintenance of the air cleaner element 44. 

Furthermore, since the drain port 37 is disposed at the 
position upstream of the opening portion 66 in the direction 
of an air ?oW at the opening portion 66, it is possible to 
alloW the Water, mud and the like to favorably ?oW toWard 
the drain port 37 by use of a steady back air ?oW from the 
air cleaner case 29 Without the in?uence of the turbulence of 
air discharged from the opening portion 66 of the air cleaner 
intake-air duct 59 When the air hits the air cleaner case 29. 
Therefore, since the Water, mud and the like in the bottom 
Wall portion 24 can be favorably discharged from the drain 
port 37, it is possible to prevent the Water, mud and the like 
from adhering to the air cleaner element 44 and thus to 
maintain the ?ltration ef?ciency of the air cleaner element 
44. As a result, it is possible to reduce the frequency of 
maintenance of the air cleaner element 44. 

Next, a description Will be given beloW of a heat insulator 
attaching structure for a vehicle exhaust pipe according to an 
embodiment of the present invention With reference to 
FIGS. 4-9. 

FIG. 4 again provides a perspective vieW shoWing the 
vehicle shoWn in FIG. 1. More speci?cally, a saddle-riding 
vehicle (so-called buggy) 11 that is intended mainly for 
driving over rough terrain, to Which the heat insulator 
attaching structure for a vehicle exhaust pipe according to 
this embodiment is applied. 
As previously shoWn in FIG. 1, FIG. 4 also shoWs 

saddle-riding vehicle 11 including Wheels 12 arranged at 
four right-front, left-front, right-rear, and left-rear comers of 
a body; a poWer unit 15 including an engine 13 mounted at 
a substantially central position of the body and a transmis 
sion 14; a handlebar 16 Which is installed on an upper front 
portion of the body so as to extend in the left and right 
direction and to Which an input to control the front Wheels 
is provided; a head light unit 17 supported by the handlebar 
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16; a fuel tank 18 installed at the rear of the handlebar 16; 
a seat 19 installed at the rear of the fuel tank 18; and a body 
cover 20 constituting an outer shell of the body. Note that 
this saddle-riding vehicle 11 is assumed to be of a so-called 
longitudinal layout type in Which a crankshaft (not shoWn) 
of the engine 13 is provided so as to extend in the front and 
rear direction. 

The body cover 20 includes a front cover 22 Which covers 
a front portion of the body including the front Wheels 12; 
right and left sub-fenders 23 Which are provided at the rear 
of the front cover 22 and cover rear portions of the front 
Wheels 12; a center cover 24 Which is disposed at the rear of 
the front cover 22 and covers from the fuel tank 18 up to 
right and left side portions of the body; a rear cover 25 Which 
is disposed at the rear of the center cover 24 and covers a 
rear portion of the body; right and left mud guards 26M 
Which are provided at the rear of the sub fenders 23 and 
cover respective side portions of the body; and right and left 
engine sub-covers 27C Which are provided betWeen a rear 
end of the center cover 24 and the respective mud guards 
26M and cover the respective side portions of the body. 

In a front portion of the engine 13, provided is an exhaust 
duct 30 Which is, While being curved, extended sideWays, 
more speci?cally, leftWard in the vehicle Width direction, 
and then extended rearWard along a side portion, more 
speci?cally, a left portion of the engine 13 in the vehicle 
Width direction. As shoWn in FIG. 5, this exhaust duct 30 is 
extended rearWard, passing through a gap betWeen the side 
portion, more speci?cally, the left portion of the engine 13 
in the vehicle Width direction and a side portion, more 
speci?cally, a left portion of the body cover 20 (more 
detailedly, a left portion of the center cover 24 and the left 
mud guard 26M in the vehicle Width direction. 

Here, an opening portion 310 for exposing the poWer unit 
15 to a side is formed in the side portion of the body cover 
20. This opening portion 31 is formed by being surrounded 
With rear portions of the front cover 22 and sub-fender 23, 
a loWer portion of the center cover 24, and an upper portion 
of the engine sub-cover 27C. 
A heat insulator 33 is attached to a front portion, exposed 

from this opening portion 31, of the exhaust duct 30. The 
heat insulator attaching structure according to this embodi 
ment is applied to this attachment. 
As shoWn in FIG. 6, the portion of the exhaust duct 30 to 

Which the heat insulator 33 is attached is a substantially 
J-shaped exhaust pipe 37] including a curved circular pipe 
portion 35 Which is extended sideWays, more speci?cally, 
leftWard in the Width direction from the engine 13 While 
being curved to form a semicircular shape as a Whole, and 
a linear circular pipe portion 36L Which is linearly extended 
from an extended end side of the curved circular pipe 35 
toWard the rear along the side portion, more speci?cally, the 
left portion of the engine 13 in the Width direction. The heat 
insulator 33 covers from an outWard side up to an upper side 
of this exhaust pipe 37] in the vehicle Width direction. Note 
that the exhaust duct 30 is con?gured in such a manner that 
a silencer 388 shown in FIG. 4 is connected to the exhaust 
pipe 37] so as to extend rearWard therefrom. 

In order to cover the substantially J-shaped exhaust pipe 
37] as described above, the heat insulator 33 as a Whole has 
a substantially J shape including a curved portion 40C Which 
is extended While being curved into an arc shape and a linear 
portion 41L Which is continued from an end of the curved 
portion 40C and linearly extended. This heat insulator 33 has 
a cross-section orthogonal to its extending direction, curved 
substantially into an arc shape. As shoWn in FIGS. 7(a) and 
7(b), a plurality of attachment members 45, more speci? 
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cally, three attachment members 45 are attached to an 
inner-peripheral face 33a that is a center side of this curve. 

The attachment member 45 is integrally formed in such a 
manner that a metal plate member is stamped out and bent 
by a press. As shoWn in FIGS. 8(a) to 8(c), the attachment 
member 45 includes an arc-shaped contact plate portion 
(arc-shaped contact portion) 46 Which has a constant Width 
and is curved into an arc shape having a diameter substan 
tially equal to the diameter of the exhaust pipe 37]; blocking 
edge plate portions (blocking edge portions) 47 Which are 
raised from curved both-end edge portions that are both ends 
of this arc-shaped contact plate portion 46 in its Width 
direction (in a direction along a central axis line of the 
curve), on an outer-peripheral face 46b side that is an outer 
side of the curve in its radius direction, each With an 
approximately constant height, and over the Whole length of 
the arc-shaped contact plate portion 46 in its circumferential 
direction; and ?ange-like attachment plate portions (attach 
ment portions) 48 Which are, on both ends of both the 
blocking edge plate portions 47, each having an arc shape by 
being raised as described above, in their circumferential 
direction, bent from the opposite side to the arc-shaped 
contact portion 46 (outer side of the curve in its radius 
direction) so as to extend along the Width direction of the 
arc-shaped contact plate portion 46 and protrude outWard 
relative to the arc-shaped contact plate portion 46. 

The attachment member 45 as a Whole has a semicircular 
shape by being formed into the above-described shape. The 
attachment plate portions 48 are formed on the outWard side 
of the curved arc-shaped contact plate portion 46 in its radius 
direction so as to alloW distance therebetWeen. As shoWn in 
FIGS. 6 and 7(a) and (b), the attachment plate portions 48 
of a plurality of, more speci?cally, three of the attachment 
members 45 in such a shape are attached to given positions 
in the inner-peripheral face 33a of the heat insulator 33 by 
Welding. To be more speci?c, the attachment members 45 
are attached to a position on the opposite side to the curved 
portion 40C in the linear portion 41L of the heat insulator 33, 
to a position on the curved portion 40C side in the linear 
portion 41L, and to a position in the curved portion 40C. 

At this time, all the attachment members 45 are attached, 
as a Whole, along a direction orthogonal to the extending 
direction of the heat insulator 33, and placed so that the 
arc-shaped contact plate portions 46 are substantially coaxial 
With the heat insulator 33 in the cross-section orthogonal to 
the extending direction of the heat insulator 33. Moreover, 
all the attachment members 45 are equal to or smaller than 
the heat insulator 33 in the circumferential length of the 
cross-section orthogonal to the extending direction of the 
heat insulator 33. The attachment members 45 are attached 
so as not to protrude outWard in the circumferential direction 
from the heat insulator 33, in an attached state. That is, the 
attachment members 45 are invisible from an outer-periph 
eral face 33b side that is the outer side of the heat insulator 
33 in its radius direction. Further, in the attached state, 
inner-peripheral faces 46a that are the center side of the 
curve of the arc-shaped contact plate portions 46 of all the 
attachment members 45, are capable of coming into contact 
With given positions in an outer-peripheral face 37b on the 
outer side of the exhaust pipe 37] in its radius direction. 
Here, the attachment plate portions 48 are appropriately 
curved in accordance With the shapes of the attachment 
positions in the inner-peripheral face 33a so that the entire 
face of each attachment plate portion 48 comes into contact 
With the inner-peripheral face 33a of the heat insulator 33. 

Thereafter, the heat insulator 33 in Which a plurality of, 
more speci?cally, three of the attachment members 45 have 
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10 
been attached to the inner-peripheral face 3311 as described 
above, is brought into contact With the outer-peripheral face 
37b of the exhaust pipe 37] through the inner-peripheral 
faces 46a of the arc-shaped contact plate portions 46 of all 
the attachment members 45. At the same time, as shoWn in 
FIG. 9, band members 50 are individually put around the 
outer-peripheral faces 46b of all the arc-shaped contact plate 
portions 46 and the outer-peripheral face 37b of the exhaust 
pipe 37]. The attachment members 45 are fastened to the 
exhaust pipe 37] With these band members 50. 

Here, as shoWn in FIG. 9, the band member 50 includes 
a belt body 51 and an engagement part 53 Which is ?xed to 
a base end of this belt body 51, can engage With a tip end of 
the belt body 51, and can change an engagement position in 
the belt body 51 along the lengthWise direction of the belt 
body 51 by turning an adjusting part 52 made of a bolt. The 
belt body 51 is formed into a ring shape, the tip end thereof 
is engaged With the engagement part 53, and then the siZe of 
the ring is changed by adjusting the adjusting part 52. 

For example, before the heat insulator 33 With the attach 
ment members 45 attached thereto is brought into contact 
With the exhaust pipe 37], the band member 50 as described 
above, in a state Where the belt body 51 is curved in advance 
but the tip end thereof is not engaged With the engagement 
part 53, is passed through betWeen the attachment plate 
portions 48 on one side of each attachment member 45 in its 
circumferential direction, passed along the outer-peripheral 
side of the arc-shaped contact plate portion 46 of each 
attachment member 45, and led out from betWeen the 
attachment members 45 on the opposite side in the circum 
ferential direction. In this state, the inner-peripheral faces 
46a of the arc-shaped contact plate portions 46 of the 
attachment members 45 on the heat insulator 33 are brought 
into contact With the outer-peripheral face 37b of the exhaust 
pipe 37]. At the same time, as for the band members 50 
provided on all the arc-shaped contact plate portions 46, the 
tip ends of the belt bodies 51 are engaged With the respective 
engagement parts 53 and fastened by use of the respective 
adjusting parts 52, Whereby the heat insulator 33 is fastened 
to the exhaust pipe 37] through the attachment members 45. 

At this time, since the blocking edge plate portions 47 
rising on the outer-peripheral face 46b side are formed at the 
curved both-end edge portions of each of the arc-shaped 
contact plate portions 46, When the adjusting part 52 is 
adjusted in the fastening process, each band member 50 is 
guided by the blocking edge plate portions 47 on both sides 
and brought into contact With the outer-peripheral face 46b 
of the arc-shaped contact plate portion 46. As a result, 
bothersome positional adjustment of the band members 50 
to the arc-shaped contact plate portions 46, and the like 
become unnecessary. 

According to the heat insulator attaching structure for a 
vehicle exhaust pipe of this embodiment described above, 
the attachment plate portions 48 of the attachment members 
45 are attached to the inner-peripheral face 33a of the heat 
insulator 33 curved into an arc shape; the inner-peripheral 
faces 46a of the arc-shaped contact plate portions 46, Which 
are formed so as to alloW distance from the attachment plate 
portions 48 of the attachment members 45, are brought into 
contact With the outer-peripheral face 37b of the exhaust 
pipe 37]; the band members 50 are put around the outer 
peripheral faces 46b of the arc-shaped contact plate portions 
46 and the outer-peripheral face 37b of the exhaust pipe 37]; 
and the attachment members 45 are fastened to the exhaust 
pipe 37] With these band members 50. Accordingly, since 
the heat insulator 33 is attached to the exhaust pipe 37] 
through the attachment members 45 attached on the inner 
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peripheral face 3311, that is, the exhaust pipe 37] side of the 
heat insulator 33 and through the band members 50 put 
around these attachment members 45, the attachment mem 
bers 45 and the band members 50 are covered With the heat 
insulator 33. Thus, it is possible to improve the appearance. 

Moreover, the heat insulator 33 is attached to the exhaust 
pipe 37] through the attachment members 45, thus allowing 
distance therebetWeen. Accordingly, since the heat insulator 
33 does not come into direct contact With the exhaust pipe 
37], the heat of the exhaust pipe 37] becomes di?icult to be 
transmitted to the heat insulator 33. Thus, it is possible to 
reduce the in?uence of the heat (generation of rust and 
occurrence of distortion) on the heat insulator 33. 

Further, since the attachment is achieved by means of the 
band members 50, the attachment Work is facilitated, and at 
the same time, strict attachment precision becomes unnec 
essary. Accordingly, the manufacture of each of the exhaust 
pipe 37], the attachment members 45 and the heat insulator 
33 is facilitated. For the exhaust pipe 37] in particular, Which 
is long in length and subjected to bending and the like, it 
becomes unnecessary to form an attachment portion for 
attaching the heat insulator 33, thus signi?cantly facilitating 
the manufacture thereof. 

In addition, since the blocking edge plate portions 47 
rising on the outer-peripheral 46b side are formed at the 
curved both-end edge portions of the arc-shaped contact 
plate portion 46, the rigidity of the attachment member 45 
can be ensured. Accordingly, the heat insulator 33, Which is 
attached to the exhaust pipe 37] through the attachment 
members 45, is to be surely attached to the exhaust pipe 37]. 

Furthermore, the band member 50 is guided by the 
blocking edge plate portions 47 on both sides thereof, 
attached to the outer-peripheral face 46b of the arc-shaped 
contact plate portion 46 and, at the same time, prevented 
from falling off the arc-shaped contact plate portion 46 by 
the blocking edge plate portions 47 on the both sides. 
Accordingly, the band members 50 can be surely attached to 
the attachment members 45. As a result, it is possible to 
surely attach the heat insulator 33 to the exhaust duct 30 and 
to improve the Workability of the assembly Work. 

In addition, the attachment plate portion 48 is formed on 
the opposite side of the blocking edge plate portion 47 to the 
arc-shaped contact plate portion 46, Whereby the blocking 
edge plate portion 47 can be shared by portions Where the 
attachment plate portions 48 are formed so as to alloW 
distance from the arc-shaped contact plate portion 46. Thus, 
it is possible to simplify the shape of the attachment member 
45 and to reduce the Weight thereof. 

Note that this embodiment is not limited to a saddle-riding 
vehicle but can be applied to other various types of vehicles. 
This embodiment is particularly preferable for a vehicle 
such as a motorcycle in Which an exhaust pipe is exposed. 

EFFECTS OF THE INVENTION 

As described in detail above, according to the ?rst aspect 
of the present invention, since an air cleaner intake-air duct 
is inserted into an air cleaner case obliquely from above, and 
then curved inside the air cleaner case and extended up to 
directly underneath an air cleaner element, the length of the 
air cleaner intake-air duct can be made long. Therefore, it is 
possible to obtain the air intake e?iciency to bring out 
optimum engine characteristics in a saddle-type vehicle in 
Which importance is placed especially on loW-to-middle 
speed torque. 

According to the second aspect of the present invention, 
since the entire of an opening portion of the air cleaner 
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intake-air duct is opposed to a side Wall face of the air 
cleaner case, the air introduced into the air cleaner case from 
the opening portion of the air cleaner intake-air duct Will be 
discharged toWard the side Wall face of the air cleaner case 
and accordingly Will not easily raise Water, mud and the like 
accumulated in a bottom Wall portion of the air cleaner case. 
Therefore, it is possible to prevent the adhesion of the Water, 
mud and the like to the air cleaner element due to the raising, 
to maintain the ?ltration e?iciency of the air cleaner ele 
ment, and thus to reduce the frequency of maintenance 
thereof. 

According to the third aspect of the present invention, 
since a drain port is disposed at a position upstream of the 
opening portion in the direction of an air ?oW at the opening 
portion of the air cleaner intake-air duct, it is possible to 
alloW the Water, mud and the like to favorably ?oW toWard 
the drain port by use of a steady back air ?oW from the air 
cleaner case Without the in?uence of the turbulence of air 
discharged from the opening portion of the air cleaner 
intake-air duct When the air hits the air cleaner case. There 
fore, since the Water, mud and the like accumulated in the 
bottom Wall portion can be favorably discharged from the 
drain port, it is possible to prevent the Water, mud and the 
like from adhering to the air cleaner element and thus to 
maintain the ?ltration e?iciency of the air cleaner element. 
As a result, it is possible to reduce the frequency of 
maintenance of the air cleaner element. 

According to the fourth aspect of the present invention, an 
attachment member is attached to an inner-peripheral face of 
a heat insulator curved into an arc shape through an attach 
ment portion; an inner-peripheral face of an arc-shaped 
contact portion formed so as to alloW distance from this 
attachment portion of the attachment member is brought into 
contact With an outer-peripheral face of an exhaust pipe; a 
band member is put around an outer-peripheral face of the 
arc-shaped contact portion and the outer-peripheral face of 
the exhaust pipe; and the attachment member is fastened to 
the exhaust pipe With this band member. Accordingly, since 
the heat insulator is attached to the exhaust pipe through the 
attachment member attached to the inner-peripheral face, 
that is, the exhaust pipe side of the heat insulator and through 
the band member put around this attachment member, the 
attachment member and the band member is covered With 
the heat insulator. Thus, it is possible to improve the 
appearance. Moreover, the heat insulator is attached to the 
exhaust pipe through the attachment member, thus alloWing 
distance therebetWeen. Accordingly, since the heat insulator 
does not come into direct contact With the exhaust pipe, the 
heat of the exhaust pipe becomes di?icult to be transmitted 
to the heat insulator. Thus, it is possible to reduce the 
in?uence of heat on the heat insulator. Furthermore, since 
the attachment is achieved by means of the band member, 
the attachment Work is facilitated, and at the same time, 
strict attachment precision becomes unnecessary. Thus, the 
manufacture of each of the exhaust pipe, the attachment 
member and the heat insulator is facilitated. For the exhaust 
pipe in particular, Which is long in length and subjected to 
bending and the like, an attachment portion becomes unnec 
essary, thus signi?cantly facilitating the manufacture 
thereof. 

According the ?fth aspect of the present invention, since 
blocking edge portions rising on the outer-peripheral face 
side are formed at curved both-end edge portions of the 
arc-shaped contact portion, the rigidity of the attachment 
member can be ensured. Accordingly, the heat insulator, 
Which is attached to the exhaust pipe through this attachment 
member, is to be surely attached to the exhaust pipe. 
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Moreover, guided by the blocking edge portions on both 
sides, the band member is attached to the outer-peripheral 
face of the arc-shaped contact portion and, at the same time, 
prevented from falling off the arc-shaped contact portion by 
the blocking edge portions on both sides. Accordingly, the 
band member can be surely attached to the attachment 
member. As a result, it is possible to surely attach the heat 
insulator to the exhaust pipe and to improve the Workability 
of assembly Work. 

According to the sixth aspect of the present invention, by 
forming the attachment portions on the opposite side of each 
blocking edge portion to the arc-shaped contact portion, the 
blocking edge portion can be shared by portions Where the 
attachment portions are formed so as to alloW distance from 
the arc-shaped contact portion. Thus, it is possible to sim 
plify the shape of the attachment member and to reduce the 
Weight thereof. 

The invention being thus described, it Will be obvious that 
the same may be varied in many Ways. Such variations are 
not to be regarded as a departure from the spirit and scope 
of the invention, and all such modi?cations as Would be 
obvious to one skilled in the art are intended to be included 
Within the scope of the folloWing claims. 
What is claimed is: 
1. A heat insulator attaching structure for a vehicle 

exhaust pipe, comprising: 
a heat insulator With a cross-section orthogonal to an 

extending direction thereof being curved substantially 
into an arc shape is attached to an exhaust pipe of a 
vehicle engine so as to alloW distance therebetWeen; 

an attachment member attached to an inner-peripheral 
face of the heat insulator, the attachment member being 
formed With a single curved arc-shaped contact portion 
and a pair of attachment portions, the attachment por 
tions being formed on outWard sides of the arc-shaped 
contact portion in a radial direction thereof so as to 
alloW distance therebetWeen for attaching the attach 
ment member to the inner-peripheral face of the heat 
insulator, an inner-peripheral face of the arc-shaped 
contact portion of the attachment member contacting an 
outer-peripheral face of the exhaust pipe; and 

a band member ?tted around an outer-peripheral face of 
the arc-shaped contact portion of the attachment mem 
ber and the outer-peripheral face of the exhaust pipe, 
thereby fastening the attachment member to the exhaust 
Pipe, 

Wherein the heat insulator, the attachment member, and 
the band member are separate elements. 

2. The heat insulator attaching structure for a vehicle 
exhaust pipe according to claim 1, Wherein blocking edge 
portions are formed in the attachment member, the blocking 
edge portions rising on the outer-peripheral face side, at each 
of tWo curved edge portions of the arc-shaped contact 
portion. 

3. The heat insulator attaching structure for a vehicle 
exhaust pipe according to claim 2, Wherein the attachment 
portions are formed in the attachment member, each on an 
opposite side of each of the blocking edge portions to the 
arc-shaped contact portion. 

4. The heat insulator attaching structure for a vehicle 
exhaust pipe according to claim 3, Wherein the band member 
?ts betWeen the blocking edge portions. 

5. The heat insulator attaching structure for a vehicle 
exhaust pipe according to claim 2, Wherein the blocking 
edge portions extend in a radial direction betWeen the 
exhaust pipe and the heat insulator, a space being provided 
betWeen the exhaust pipe and the heat insulator. 
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6. The heat insulator attaching structure for a vehicle 

exhaust pipe according to claim 1, Wherein the exhaust pipe 
is substantially J -shaped, and includes a curved portion and 
a linear section. 

7. The heat insulator attaching structure for a vehicle 
exhaust pipe according to claim 6, the heat insulator further 
comprising a curved section for ?tting at least partially 
around the curved portion of the exhaust pipe, and a linear 
section for ?tting at least partially around the linear portion 
of the exhaust pipe. 

8. A saddle-riding vehicle With an engine, comprising: 
an air cleaner attached to a rear side of the engine having 

an air cleaner element disposed in an upper portion 
inside an air cleaner case; and 

a heat insulator attaching structure for a vehicle exhaust 
pipe attached to a front of the engine, the heat insulator 
attaching structure including: 
a heat insulator With a cross-section orthogonal to an 

extending direction thereof being curved substan 
tially into an arc shape is attached to an exhaust pipe 
of a vehicle engine so as to alloW distance therebe 

tWeen; 
an attachment member attached to an inner-peripheral 

face of the heat insulator, the attachment member 
being formed With a single curved arc-shaped con 
tact portion and a pair of attachment portions, the 
attachment portions being formed on outWard sides 
of the arc-shaped contact portion in a radial direction 
thereof so as to alloW distance there betWeen for 
attaching the attachment member to the inner-periph 
eral face of the heat insulator, an inner-peripheral 
face of the arc-shaped contact portion of the attach 
ment member contacting an outer-peripheral face of 
the exhaust pipe; and 

a band member ?tted around an outer-peripheral face of 
the arc-shaped contact portion of the attachment mem 
ber and the outer-peripheral face of the exhaust pipe, 
thereby fastening the attachment member to the exhaust 
Pipe, 

Wherein the heat insulator, the attachment member, and 
the band member are separate elements. 

9. The saddle-riding vehicle With an engine according to 
claim 8, Wherein blocking edge portions are formed in the 
attachment member, the blocking edge portions rising on the 
outer-peripheral face side at each of tWo curved edge por 
tions of the arc-shaped contact portion. 

10. The saddle-riding vehicle With an engine according to 
claim 9, Wherein the attachment portions are formed in the 
attachment member, each on an opposite side of each of the 
blocking edge portions to the arc-shaped contact portion. 

11. The saddle-riding vehicle With an engine according to 
claim 10, Wherein the band member ?ts betWeen the block 
ing edge portions. 

12. The saddle-riding vehicle With an engine according to 
claim 9, Wherein the blocking edge portions extend in a 
radial direction betWeen the exhaust pipe and the heat 
insulator, a space being provided betWeen the exhaust pipe 
and the heat insulator. 

13. The saddle-riding vehicle With an engine according to 
claim 8, Wherein the exhaust pipe is substantially J-shaped, 
and includes a curved portion and a linear section. 

14. The saddle-riding vehicle With an engine according to 
claim 13, the heat insulator further comprising a curved 
section for ?tting at least partially around the curved portion 
of the exhaust pipe, and a linear section for ?tting at least 
partially around the linear portion of the exhaust pipe. 
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15. The saddle-riding vehicle With an engine according to 
claim 8, further comprising: 

an air cleaner element disposed in an upper portion inside 
an air cleaner case; and 

an air cleaner intake-air duct inserted into the air cleaner 
case obliquely from above, 

Wherein the air cleaner intake-air duct curves inside the 
air cleaner case and extends to a position directly 
underneath the air cleaner element. 

16. The saddle-riding vehicle With an engine according to 
claim 15, Wherein substantially an entire opening portion of 
the air cleaner intake-air duct inside the air cleaner case is 
opposed to a side Wall face of the air cleaner case. 

17. The saddle-riding vehicle With an engine according to 
claim 16, Wherein a drain port is provided in a bottom Wall 
portion of the air cleaner case, at a position upstream of the 
opening portion in a direction of an air ?oW at the opening 
portion of the air cleaner intake-air duct inside the air cleaner 
case. 

18. The saddle-riding vehicle With an engine according to 
claim 16, further comprising an attachment device on an end 
of the air cleaner intake-air duct inside the air cleaner case 
Which is attached to a supporting portion provided in a 
standing manner on the bottom Wall portion of the air 
cleaner case. 
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19. The heat insulator attaching structure for a vehicle 

exhaust pipe according to claim 1, Wherein the arc-shaped 
contact portion of the attachment member is substantially 
semicircular in shape and also makes contacts With substan 
tially half of the outer-peripheral face of the exhaust pipe. 

20. The saddle-riding vehicle With an engine according to 
claim 8, Wherein the arc-shaped contact portion of the 
attachment member is substantially semicircular in shape 
and also makes contacts With substantially half of the 
outer-peripheral face of the exhaust pipe. 

21. The heat insulator attaching structure for a vehicle 
exhaust pipe according to claim 1, Wherein the attachment 
portions are appropriately curved in accordance With shapes 
of attachment positions in the inner-peripheral face of the 
heat insulator, so that an entire face of each of the attachment 
portions comes into contact With the inner-peripheral face of 
the heat insulator. 

22. The saddle-riding vehicle With an engine according to 
claim 8, Wherein the attachment portions are appropriately 
curved in accordance With shapes of attachment positions in 
the inner-peripheral face of the heat insulator, so that an 
entire face of each of the attachment portions comes into 
contact With the inner-peripheral face of the heat insulator. 


